Contents

AMIA Board of Directors

17th Annual SCAMC Program Committee
Preface

1993 SCAMC Reviewers

Section I Patient Access to Information

Sharing Information, Sharing Responsibility: Helping Health Care Consumers

Make INfOrmed DECISIONS .........ceuiriiriiiniiiiiintite ettt sttt b e s s s bbb 3
Susan H. Marcus, Ph.D./Barry S. Tuchfeld,Ph.D.

Improving the Quality of Patient Care: The Role of Patient Preferences in the Clinical Record .................... 8
Gail R. Casper, R.N., M.S./Patricia Flatley Brennan, R.N., Ph.D., F.A.A.N.

Be Welll: A Computer-Based Health Care Interview for Hospital Personnel............cocoouvininenninninnnninninnnn 12

Warner V. Slack, M.D./Charles Safran, M.D./Hollis B. Kowaloff, B.A./
Jennifer Pearce, M.B.A., M.P.H./Thomas L. Delbanco, M.D.

The Side Effects of Antipsychotic Drugs and Patients’ Quality of Life:

Patient Education and Preference Assessment with Computers and Multimedia ..........coovuveinnnniennnenes 17
Sydney E. Morss/Leslie A. Lenert/William O. Faustman

Will HIV-Positive People Use an Interactive Computer System for Information and Support?

A Study of CHESS in TWO COMIMUINILIES .......eveuiiiritiiitiieiieteieeietsentstsnstsessesseestst st ssssstsissesssnstsiesessssssaessaies 22
Suzanne Pingree/Robert P. Hawkins/David H. Gustafson/
Eric W. Boberg/Earl Bricker/Meg Wise/Timothy Tillotson

Differential Use of Computer Network SEIVICES ........cccvvviiriiiiiniiiiiniiiiiiiinsesens s 27
Patricia Flatley Brennan, R.N., Ph.D., F.A.A.N.

The Automatic Patient Symptom Monitor (APSM):

A Voice Mail System for Clinical RESEArch ..........ccooviiiiiiiiiiniiiiiii e 32
Barry J. Marshall, M.D./Susie R. Hoffman, R.N./Vladimir Babadzhov, M.S./
Marianna Babadzhov, M.S./Richard McCallum, M.D.

Computerized, Telephone-Based Stress Management Program ...........ooooeveennininiieneninnneenineinene, 37
Sid J. Schneider/Marc D. Schwartz/Jeffrey Fast

Improving the Efficiency of Patient Recruitment with an

Automated Telephone Screening System in a Client-Server Environment...........cocoveveninininineniinnienennnens 41
Marcelo I. Sitva/Patricia Abbott/Kerry Petrucci/Kip Canfield

Section II Computer-Based Patient Records: Access, Acceptance, and Concepts

The Universal Patient Identifier: A Discussion and Proposal...........cccouiiiniiiiiniinniiniiniineeieeeee, 49
Paul C. Carpenter, M.D./Christopher G. Chute, M.D., Dr.P.H.
In Search of the NAIME ...t et s ssae s s e e b e b e sasens 54

W. Dean Bidgood, Jr., M.D./Wayne R. Tracy, M.S.

Protection of Patient Data in Multi-Institutional Medical Computer Networks:

Regulatory Effectiveness ANalYSis ..........ccouiiiiiiniiiniiiiiiie s 59
Vincent M. Brannigan, J.D.



Application of a Multilevel Access Model in the Development of a Security Infrastructure

for a Clinical Information SYStEIM.........ccuuiiiriiininieieiiiiniiiiin e s s bbb sbe s sbean b snen 64
Steven J. Henkind, M.D., Ph.D./Janis M. Orlowski, M.D. /Patricia C. Skarulis

Patient-Centered Computing: Can It Curb Malpractice Risk? ..........cccoccvuiininiiininiiniinniceneninincnnsncenesnsnnens 69
Edward E. Bartlett, Ph.D.

Real and Imagined Barriers to an Electronic Medical Record ... 74

David M. Rind, M.D./Charles Safran, M.D.
Acceptance of Direct Physician Access to a Computer-Based Patient Record

in a Managed Care SELHIE .........cociviirininiiiniiiiii sttt ss s ese st s s e se st st s e sestssesasasanens 79
John B. Dewey, M.D. /Paul Manning, B.A./Samuel Brandt, M.D.
Integrating Hospital Information Systems: The Challenges and Advantages of (Re-)Starting Now .............. 84

Umberto Tachinardi, M.D., M.Sc./Marco A. Gutierrez, E.E./
Lincoln Moura, E.E., M.Sc., D.I.C., Ph.D./Candido P. Melo, E.E., M.Sc.
The Problem-Oriented Medical Synopsis:

A Patient-Centered Clinical Information SYStem ............cccvuuiuiiniiinininininicreninnieinisiessiessssssnssssssssssesssssssessssseses 88
Frank W. Stitt, M.D.
Family Practice Informatics: Research Issues in Computerized Medical Records ..........c..coevererurerrreerersnererenens 93

Robert M. Bernstein, Ph.D., M.D., C.M., C.CF.P./Gary R. Hollingworth, M.D., F.CF.P./
Gary Viner, M.D., C.C.F.P./Jacques Lemelin, M.D., C.M., C.C.F.P.

Integrating QMR with a Computer-Based Patient RECOId ...........cocvuviviuiuiuirninrerninisinerenensnnsnssssssssssesssssesesesesesens 98
A.M. van Ginneken, E.B. Liem, P.W. Moorman
Computers in the Consultation: The UK EXPETIENCE .......coueuirririririisesessernsennssssssssissssssssssssssssesesesesesesesesesens 103

Glyn M. Hayes, M.D.
Physician-Directed Software Design: The Role of Utilization Statistics and

User Input in enhancing HELP Results Review Capabilities..........ccccceveverieinnrerienennnreeersinsseresssesesesessssesenes 107
Patricia A. Michael, Ph.D., M.D.
Accurate Charge Capture and Cost Allocation: Cost Justification for Bedside Computing ..........cc.eccvvvevec. 112

Ruby Grewal, B.S., M.B.A./R. Lawrence Reed, M.D.
Section Il Computer-Based Patient Records: Applications

Client-Server, Distributed Database Strategies in a

Healthcare Record System for a Homeless POPUIALON ..........o.cuveueerirenrinenniseninsnnsnesssnsssesessesesssessssssssssnens 119
Henry C. Chueh, M.D., M.S.*/G. Octo Barnett, M.D.

Development of a Portable Information System: Connecting Palmtop Computers with

Medical Records Systems and Clinical REfErence RESOUICES ..........ccvuiivirerrerernsiernsresnesesnsnesessssessssssssessssesenes 125
Raghu Ram, M.D./Bruce Block, M.D.

PEN&PAD (Elderly Care): Designing a Patient Record System for Elderly Care ..........c.cceeuverrvereerenrerennennns 129
Heather A. Heathfield/John Kirby

Objective Evaluation of Radiation Treatment PIans ...........cocoviuevereeernerernserssesnssesessssssssssesssseesssssesssssessens 134

Nilesh L. Jain, M.S./Michael G. Kahn, M.D., Ph.D.

Implementing Computerized Tracking at a Community Health Center:

Challenges and SOIUHONS ........c.cuueiiiieiiiiiiisiisieessessess st sses s ses s sas s sas s sas s sass s sasssssassas 139
William P. Moran, M.D., M.S. /James L. Wofford, M.D., M.S./
Vince Hamrick/Bobby T. Myers/James Cooper/[ill Doby/
Kevin FitzGerald, M.P.A./Carl Spence/Ramon Velez, M.D., M.Sc.

OPADE: Development of an European Computerized Drug Prescription System...............c.eeoeueveeenenncs 144
Isabelle de Zegher/Claudine Milstein/Bertrand Séné/Bengt Dhalberg/
Nigel Harding/Barbara Kostrewski/Alain Venot

*Student Paper Competition Finalist

xiv



Integration of HIS Components through Open Standards:

An American HIS and a European Image Processing System ... 149
J-W. London/U. Engelmann/D.E.Morton/H.P. Meinzer/P. Degoulet

Chemotherapy and Treatment Scheduling:

The Johns Hopkins Oncology Center Outpatient Department ..............cocvueiniuininniiniinineeseneeresessesesonnenes 154
Farideh Majidi, M.S./John P. Enterline, M.S./Barbara Ashley, R.N., M.S.N./
Mary E. Fowler, R.N., M.S./Lisa Lattal Ogorzalek, |.D./Raymond Gaudette/
Gloria J. Stuart/Monica Fulton, R.N., M.B.A./David S. Ettinger, M.D.

Section IV Ensuring the Quality of Patient Care

Using a Hospital Information System to Assess the Effects of Adverse Drug Events ...........cc.coeceeeeveeenenee. 161
R. Scott Evans, Ph.D./David C. Classen, M.D./Lane E. Stevens, M.S./
Stanley L. Pestotnik, R.Ph./Reed M. Gardner, Ph.D./James F. Lloyd, B.S./John P. Burke, M.D.

Computerized Continuous Quality Improvement Methods Used to Optimize Blood Transfusions............ 166
Reed M. Gardner, Ph.D./Paul D. Christiansen, R.N./Karen E. Tate, Ph.D./
Mpyron B. Laub, M.D. /Scott R. Holmes, M.S.

An Expert System for Culture-Based Infection Control SUrveillance ............ccocvcveueeuecreerennnencneeneenesesesenes 171
Michael G. Kahn/Sherry A. Steib/Victoria J. Fraser/W. Claiborne Dunagan

Decision Support for Concurrent Utilization Review Using a HELP-Embedded Expert System ................. 176
Brent D. Nelson*/Reed M. Gardner

The Effect of Point of Care Technology on the Quality of Patient Care ..........c..cocevvururerererersressereeereresesens 183
Barbara A. Happ, Ph.D., R.N.

Computerization of the Medical Quality Improvement Program at a Chronic Care Hospital..................... 188

R. Paul Miller, M.D./Roger M. Oskvig, M.D./Kathleen A. Ackerman, M.D./
Maryann Andolina, R.N./Judith Kaiser, R.N., M.S./Karen McDowell, B.A.

Computers, Quality, and the Clinical Laboratory: A Look at Critical Value Reporting ............ceeeeeeevevrurencn. 193
Karen E. Tate, Ph.D./Reed M. Gardner, Ph.D.
A Computerized Expert System for Outcome-Validated Medical Practice Guidelines ................cevvrvererenee 198

Scott Weingarten, M.D., M.P.H./A. Gray Ellrodt, M.D./
Mary S. Riedinger, R.N./Chris Huang, M.S.

Measuring the Impact of a Clinical Nursing Information System on One Nursing Unit.........ccoeevveererernens 203
Deborah K. Hinson, R.N., M.S./Sue E. Huether, R.N., Ph.D./Judith A. Blaufuss, RN., M.S./
Mig Neiswanger, R.N./Ann Tinker, R.N., M.S./Karen |. Meyer, B.S./Robert Jensen, Ph.D.

Computer Assisted Proficiency Testing in an HLA LabOTatory...........ceeeveururereinenssessssiesssessessssesessesessssesesns 211
James E. Ames IV/Katherine A. Hopkins, M.P.H./James E. Strawn

Section V.  Building a Working Environment for Patient Care

Does an Integrated Medical Workstation Really Help Clinicians? A Formal User Evaluation....................... 219
E.M. van Mulligen/T. Timmers/].H. van Bemmel
An Electronic Medical Record that Helps Care for Patients with HIV Infection............c.eevuevevueuniereenennennnn. 224

Charles Safran, M.D., M.S./David M. Rind, M.D., M.S./Roger M. Davis, Sc.D./
Judy Currier, M.D., M.S. /David Ives, M.D. /Daniel Z. Sands, M.D./
Warner V. Slack, M.D./Harvey Makadon, M.D./Deborah Cotton, M.D., M.P.H.
Automated Identification of Relevant Patient Information in a Physician’s Workstation.............................. 229
Henri J. Suermondt, Ph.D./Paul C. Tang, M.D. /Philip C. Strong, M.D./
Charles Y. Young, Ph.D./Jurgen Annevelink, Ph.D.

*Student Paper Competition Finalist



The Relationship between Nursing and Medical Cultures:

Implications for the Design and Implementation of a Clinicians’ Workstation ...........ccceeveevnieeeineverenenen, 233
James P. Turley, Ph.D., R.N./Donald P. Connelly, Ph.D., M.D.

Developing a General Practice Medical Workstation: The Integration ASpect..........ccoeverunveeriesiereneneruenens 238
R. Frassine, M.D./S. Bertelli, M.S. /E.B. Innocenti, M.S.

Progress Report on the Clinical Workstation and Clinical Data Repository at UNC Hospitals .................... 243

J-E. Hammond/R.G.Berger/T.S. Carey/S.M. Fakhry/R. Rutledge/
J-P. Kichak/T.]. Cleveland/M.]. Dempsey/N.M. Tsongalis/C.F. Ayscue
Translation of Appropriateness Criteria into Practice Guidelines: Application of

Decision Table Techniques to the RAND Ciriteria for Coronary Artery Bypass Graft ..........ccccccvveuinncrinninnne 248
Richard N. Shiffman, M.D., M.C.I.S./Lucian L. Leape, M.D. /Robert A. Greenes, M.D., Ph.D.

Implementation and Evaluation of Practice GUidelines ..............coovuvveeiniiriniiiiniiiiiciiiiinenes 253
Siew Hong Lam, M.D.

Implementation of Practice Guidelines in a Clinical Setting Using a

Computerized Knowledge Base (Iliad) .........ccovueriininriiinniiiitiiiiicinneneessnssessssenens 258

Omar Bouhaddou/Louie Frucci/Keely Cofrin/David Larsen/Homer Warner, Jr./
Peter Huber/Dean Sorenson/Charles Turner/Homer Warner

Section VI Handling the Clinical Narrative

Natural Language Processing of Asthma Discharge Summaries for the

Monitoring Of PAti€nt CaATE .........cciiiiniininiete bbb sas et sas e sas b e 265
Naomi Sager/Margaret Lyman/Leo J. Tick/Ngo Thanh Nhdn/Christine E. Bucknall

Computer Auditing of Surgical Operative Reports Written in Engllsh ............ esnseserssessserssncsnesassasesenesesateseas 269
James M. Lamiell/Zbigniew M. Wojcik/John Isaacks

Automated Linkage of Free-Text Descriptions of Patients with a Practice Guideline..............cocevuiiririnnencne 274
Leslie A. Lenert, M.D., M.S./Maria Tovar, M.S.

Evaluating the Accuracy of Transcribed Clinical Data...........ccocovniiiriiniininininniiieiieesseesesssesessesens 279
Richard Wilton, M.D. /Alfred ]. Pennisi, M.D.

A Computer-Based Tool for Generation of Progress NOLES ...........ccoviiiviiiriisinirinienensnsnnsesssseseseseeseseeses 284

Keith E. Campbell, M.D./Karen Wieckert, M.S./
Lawrence M. Fagan, M.D., Ph.D./Mark A. Musen, M.D., Ph.D.

Modelling for Natural Language Understanding ..............ccocviviicminiiinninincnisesisesssesenesesesesesssessssssessssssssssens 289
Robert Baud/Christian Lovis/Laurence Alpay/Anne-Marie Rassinoux/
Jean-Raoul Scherrer/Anthony Nowlan/Alan Rector

Interpreting Natural Language Queries Using the UMLS ..............ccooiiiiiniiiiiiincnineneeisseseseseseeesessens 294
Stephen B. Johnson, Ph.D./Anthony Aguirre, M.S., M.L.S./Ping Peng, Ph.D./James S. Cimino, M.D.

Section VII Information Gathering and Presentation

Physician Use of Computers: Is Age or Value the Predominant FACtOT? ..........ccccccevevevereeerererereeeneresennenenenns 301
Paul D. Clayton/Gerald E. Pulver/Claire L. Hill
Use of Electronic Mail in a Teaching HOSPItal ............ccociiiiuiinininiiniccereeneneeninsesssssssssssesesssssesesesssssenes 306

Daniel Z. Sands, M.D., M.P.H./Charles Safran, M.D., M.S./
Warner V. Slack, M.D./Howard L. Bleich, M.D.

Structured Data Collection and Knowledge-Based User Guidance for

Abdominal Ultrasound REPOTLNG ..........c.uueiiiimiiiiiiiiciiicieseiesetsessisssssssssssssssssessssessssesssssesssessssssssssesssnns 311
K. Kuhn/T. Zemmler/M. Reichert/C. Heinlein/D. Roesner

xvi



Response to a Trial of Physician-Based Inpatient Order Entry ..o 316
Jonathan M. Teich/Cynthia D. Spurr/Steven J. Flammini/Jennifer Schmiz/
Robert F. Beckley/Jean F. Hurley/Meg Aranow/John P. Glaser

A Pen Based System to Support Pre-Operative Data Collection

within an Anaesthesia DEPArtment ..........ccoeveiienniiiiininiii bbb ss b aebes 321
Marcos F. Sanz/Enrique J. Gomez/Ignacio Trueba/
Pilar Cano/M. Teresa Arredondo/Francisco del Pozo

The Patient Problem/Nursing Diagnosis Form: A Computer-Generated Chart Document .............ccccucu.e.. 326
Collen M. Prophet, M.A., R.N.
An X Window System for Statlab Results REPOTtNg ...t 331

Randolph C. Barrows, Jr., M.D./Barry Allen, Ph.D./Daniel J. Fink, M.D.

Section VIII  Decision Support in the Intensive Care Unit

Clinical Performance of a Rule-Based Decision Support System for

Mechanical Ventilation of ARDS Patienits...........cccuiuiiiiriiiinniniiiiisienniniiiessisesssesssssesssssesssesssesssssses 339
George E. Thomsen/Donna Pope/Thomas D. East/Alan H. Morris/A. Tupper Kinder/
Debra A. Carlson/Gordon L. Smith/C. Jane Wallace/James F. Orme, Jr./
Terry P. Clemmer/Lindell K. Weaver/Frank Thomas/Nathan C. Dean

Dynamic Selection of Models for a Ventilator-Management AdViSOT ............cccccvininiivincininneicscnnnsecnesennenes 344
Geoffrey W. Rutledge, M.D. *

Providing Clinicians with Problem-Based Access to Knowledge:

Troubleshooting Pulmonary Artery Catheter Waveforms .............ccocvuvevecueuinnrnininininneisisisisnsssessssssssssesssesssenens 351
R.D. Zielstorff, R.N., M.S./G.O. Barnett, M.D. /].B. Fitzmaurice, R.N., Ph.D./
D.E. Oliver, M.D. /P. Ford-Carleton, R.N., M.S./B.T. Thompson, M.D./
G. Estey, Ed.M./R. Eccles, B.S./M. Manrtin, R.N., B.S./R. Jenders, M.D.

Computerized Detection of Arterial Oxygen Desaturations in an Intensive Care Unit ..........cccoeveereennvenenes 356
Thomas A. Oniki, M.S./Reed M. Gardner, Ph.D.

Modeling Mortality in the Intensive Care Unit: Comparing the Performance of a

Back-Propagation, Associative-Learning Neural Network with Multivariate Logistic Regression ................. 361
Gordon S. Doig/Kevin J. Inman/William ]. Sibbald/Claudio M. Martin/James McD. Robertson

Non-Invasive Assessment of Cardiovascular Mechanics Using a

New, User-Friendly Software ApPpliCation .............ceuiiiiiiiniriininiiininieieeseesesenssssssssssssssssssssesssesssesesesesesesesens 366
Ben S. Gerber*/Roberto M. Lang

Graphical Electrocardiogram Waveforms as Part of an

Integrated Hospital System’s Patient RECOIA ...t sssssesesessssssesesesesesanes 373
Elisa Joy Enison, M.S.C.S, M.S.B.M.E./Ruth Dayhoff, M.D./Ross D. Fletcher, M.D.

Section IX  Evolving and Using the Knowledge Base

Uses of Diagnostic Expert Systems in Clnical Care ............c.ccouecueuvinieininenersninieernsnessssesnsnsssesesesssessesesesesenns 379
Peter |]. Haug, M.D.

Epileptologist’s Assistant: A Cost Effective EXPert SYStEm ..........cocvvuvieuresininrerrerenerersesessesesesessssessssessssssons 384
Herbert ]. Doller/Wayne Hostetler/Karthik Krishnamurthy/Lynn L. Peterson

Data Explorer: A Prototype Expert System for Statistical ANalysis ...........cceeevererererererereininenenesenecsessnsesssnsene 389

Constantin Aliferis, M.D./Evelyn Chao, M.A./Gregory F. Cooper, M.D., Ph.D.

*Student Paper Competition Finalist



Integrating Decision Support, Based on the Arden Syntax, in a Clinical Laboratory Environment ............ 394
Bo Johansson/Yngve Bergquist

Sharing MLM’s: An Experiment between Columbia-Presbyterian and LDS Hospital..............ccccovvrnrnennnnnn. 399
T. Allan Pryor, Ph.D./George Hripcsak, M.D.

Integrality and Meaning: Essential and Orthogonal Dimensions of Graphical Data Display ................c...... 404
William G. Cole, Ph.D.

Recognizing New Medical Knowledge Computationally ............cccovereiriiinienniiiiiiennen 409
Stuart J. Nelson, M.D./William G. Cole, Ph.D./Mark S. Tuttle/Nels E. Olson/David D. Sherertz

Goals for Concept Representation in the GALEN Project ..ot 414
A.L. Rector/W.A. Nowlan/Andrzej Glowinski

An Intelligent Interactive Simulator of Clinical Reasoning in General Surgery ..........cccooeviinnirinceennncnnne 419
Shengrui Wang/Béchir El Ayeb/Vincent Echavé/Benjamin Preiss

Automated Modeling of Medical DECISIONS ... essssesesseseseses 424

John W. Egar/Mark A. Musen

AIDS: A Decision-Support Tool for Decreasing Physicians’ Uncertainty

Regarding Patient Eligibility for HIV Treatment Protocols .................... et ba s 429
Lucila Ohno-Machado/Eduardo Parra/Suzanne B. Henry/Samson W. Tu/Mark A. Musen

Application of Artificial Neural Networks for Reduction of

False-Positive Detections in Digital Chest Radiographs ............ccooviviviniiiiriiininininicnieininieeceeneeesesesseseenes 434
Jyh-Shyan Lin/Panos A. Ligomenides/Matthew T. Freedman/Seong K. Mun

A Decision Aid for Diagnosis of Liver Lesions on MRI .............ccviviiiiiniiiniiiniiicsessesssesssesssessssssssesssenes 439
Rhea Tombropoulos/Smadar Shiffman/Chris Davidson

Hypothesis-Driven Data Abstraction with Trend TemPpIAtes ...........ccoeciniviirniniienninincnsieeeieseresessssesesesenenes 444

Isaac S. Kohane/Ira |]. Haimowitz

Knowledge Reuse: Temporal-Abstration Mechanisms for the

Assessment Of ChildIen’s GIOWLR .........coviiviveveeeienieicenerereresserestessessessessesstessessessessessssssssnsessessassessessnen 449
Manon M. Kuilboer, M.D. /Yuval Shahar, M.D./
Darrell M. Wilson, M.D./Mark A. Musen, M.D., Ph.D.

A Hybrid System for Diagnosing Multiple DiSOIders .............ceceuverererenurunininisusisisesesesesessessssssesssssssssssesssesess 454
Yeona Jang*

HYCONES: A Hybrid Connectionist EXPErt SYStEI ...........cccvevcururirernieirenesisenennussseesessssssssesssessssesssesssssesasns 461
Beatriz de F. Ledo, M.D., Ph.D./Eliseo Berni Redtegui, M.Sc.

Formal Representation of a Conceptual Data Model for the Patient-Based Medical Record ....................... 466

A. Gouveia-Oliveira, M.D./Luisa Lopes, B.S.
Evaluating the Quality of a Probabilistic Diagnostic System

Using Different Inferencing Strate@ies ...........ovuuuuiiiieivieneuernuernininesesesiessesesssssssesesesssssssesssssesesesssesssesesesenens 471
Yu-Chuan Li, M.D.*/Peter |]. Haug, M.D.

Dynamic Decision Modeling in Medicine: A Critique of Existing Formalisms ..............eccccevrevnreeerererernnnn. 478
Tze-Yun Leong*

An Evaluation of Factors Influencing Bayesian Learning SyStems .............cccvverereversineensesenssseesesssssssseesesns 485

Eric L. Eisenstein, M.B.A. */Farrokh Alemi, Ph.D.
Probabilistic Constraint Satisfaction with Structural Models:

Application to Organ Modeling by Radial CONEOUTS ...........cccueuvirriirreeinenisesinissesseiesssessssesssesessssessssesssssaes 492
Russ B. Altman, M.D., Ph.D./James F. Brinkley, M.D., Ph.D.

A Network Model for Wide Area Access to Structural INfOrmMation ............ceeeuverireesreesieseesessesessesessssesersone. 497
D.J. Dailey/K. Eno/G.L. Zick/].F. Brinkley

An Object Model for Uniform Access to Heterogeneous Databases ..............c..vueerereererrnereiesssenssssesessseenne 502

Paul A. Schoening/Charlene A. Abrams/Michael G. Kahn

*Student Paper Competition Finalist



An Object-Based Approach to Medical Process AUtOMAtioN ............oceuvuvenmreeveensieisnseeeeneeeseeenssssseenes 507
Dipayan Gangopadhyay, Ph.D./Peter Y.F. Wu, Ph.D.

Decision-Theoretic Information Pretrieval: A Generalization of Reminding ..........ccocovvvviuiriivinniinnrisennennen, 512
Michael M. Wagner/Gregory F. Cooper

Pharmacoinformatics: Equations for Serum Drug Assay Error Patterns;

Implications for Therapeutic Drug Monitoring and DOSage ............cccererernrentnnirennnnnnninriininnenennieses 517
Roger W. Jelliffe, M.D./Babak Tahani

Section X Information Infrastructure

The CIO and the Medical Informaticist: Alliance for Progress...........cococvuieiiinininiiininnnniiienenes 525
Kent A. Spackman, M.D., Ph.D./James D. Elert, B.S./]. Robert Beck, M.D.
Creating the Integrated Information Infrastructure for the 21st Century

at the University of Washington ............iiesessesesesesesessns 529
Sherrilynne Fuller, Ph.D.

Building an Information Management Infrastructure in the 90s:

The Vanderbilt EXPErimeEnt..........ccuiiiriiiinririiiiiiiiiiinnsneieiiiisiissssesssisssssissssssssssssssssssssssssssses 534

William W. Stead, M.D./Ruby Borden, R.N./Paul McNulty/Dean F. Sittig, Ph.D.
Clinical, Scholarly & Campus Information Hypertext Tools at

Columbia-Presbyterian Medical CENtEr .........couiviiiriiriiniiiniiniiniinissssesesiissssssssesssssssssssssssssessssssssssessnens 539
Jeff Zucker, M.A./Robert M. Kahn, Ph.D./Narayanan Natarajan, M.S.
A Planning Process for a Fast Track to IAIMS ..........c.cooiriiniiniiiciicsiisssssssssssssesessssssassses 544

AnJ. Olsen, M.B.A., M.A./Wendy L. Baker, R.N., M.S./
Dean F. Sittig, Ph.D./William W. Stead, M.D.

From Bench to Bedside: Research and Testing of

Internet Resources and Connections in Community Hospital Libraries ...........cccoevevinererencnenirinericnsnensennennns 549
Neil Rambo, M.L./Sherrilynne Fuller, Ph.D.

NetMenu: Experience in the Implementation of an

Institutional Menu of INfOrmation SOUICES ..........ccuiiiriuiiininiiniensiisissiissssesesessessesssssssssssssssesesesesesens 554
Mark A. Shifman/Jeffrey I. Clyman/John A. Paton/
Seth M. Powsner/Nancy K. Roderer/Perry L. Miller

ARTEMIS: A Collaborative Framework for Health Care .............cccccvvueuvenunisenesnrsisessisnsssssssssesesesesessssssesesesens 559
R. Reddy/V. Jagannathan/K. Srinivas/R. Karinthi/
S.M. Reddy/C. Gollapudy/S. Friedman

Toward an Interim Standard for Patient-Centered Knowledge-ACCess.............ccoueurervrnrninereesrerersssesnsesesesenens 564
Mark S. Tuttle/David D. Sherertz/Lawrence M. Fagan, Ph.D., M.D./Robert W. Carlson, M.D./
William G. Cole, Ph.D./Peter B. Schipma/Stuart J. Nelson, M.D.

Section XI Information Resources: Access and Evaluation

Does the Medical Literature Contain the Evidence to Answer the

Questions of Primary Care Physicians? Preliminary Findings of a Study ..........ccccceuevrreneenrrerneernrennerssessennne 571
Paul Gorman, M.D., F.A.C.P.

Meeting the Urgency for Document Delivery in Clinical MEIiCINe ............cocovueerireeererrerernnrereeesensnenenssennens 576
Naomi C. Broering, M.L.S., M.A./Elizabeth King, M.L.S.

Quality Retrieval of the Empirical Literature: A Structured APProach .............ceeeueeeeeeressensessessessenssssesnenns 581

Leann L. Hankom/Padmini Srinivasan



Quality Evaluation of Controlled Clinical Information Service Trials..........cccovvvvvieiniiniiiniiininininiiini 586
E. Andrew Balas, M.D., Ph.D./Suzanne M. Austin, M.H.A./
Gordon D. Brown, Ph.D./Joyce A. Mitchell, Ph.D.

Critique of an Evaluation of Software for Searching MEDLINE ...........ccccooooiiiniiniiinncnnenes 591
Howard L. Bleich, M.D.
Generating MEDLINE Search Strategies Using a Librarian Knowledge-Based System............cccocevcvuienninnns 596

Ping Peng, Ph.D./Anthony Aguirre, M.S., M.L.S./
Stephen B. Johnson, Ph.D./James ]. Cimino, M.D.

Assessment of Methodologic Search Filters in MEDLINE ... 601
N.L. Wilczynski/C.]. Walker/K.A. McKibbon/R.B. Haynes

Matching References with MEDLINE via TCP/IP ........cccccoviniiiniiiiiniiiiiiiiiiiciieeiessessesssssesesssenes 606
John N. Guidi

Semantic Processing in Information Retrieval ..o 611

Thomas C. Rindflesch/Alan R. Aronson

An Information Sources Map for Occupational and Environmental Medicine:

Guidance to Network-Based Information through Domain-Specific Indexing ..........cccoceuvuvurivirinevirerirncnenenns 616
Scot M. Silverstein, M.D./Perry L. Miller, M.D., Ph.D./Mark R. Cullen, M.D.

Using the Internet Gopher Protocol to Link a Computerized Patient Record

and Distributed Electronic RESOUICES ..........ovviiriiiiiiiiiiiiiiiiiiiiiisneseessstssesesessssesesesessssssessnes 621
Joseph W. Hales, Ph.D./Richard C. Low/Kevin T. Fitzpatrick
Comparing Contents of a Knowledge Base to Traditional Information Sources..........c.ccceceveerrercrereenrncnenne 626

Nunzia Bettinsoli Giuse/Dario A. Giuse/Richard A. Bankowitz/Randolph A. Miller

A Survey of Electronic Drug Information Resources and Indentification of

Problems Associated with the Differing Vocabularies Used to Key Them..........cccocetvinuiiecninennenccnnnerescneennne 631
John Angelo Gnassi, M.D./G. Octo Barnett, M.D.

Section XII Database Methods and Delivery

Desperately Seeking Data: Knowledge Base-Database Links ..........c.coececveererererernininininnnnsnssssssssnssssessesesesenens 639
George Hripcsak, M.D. /Stephen B. Johnson, Ph.D./Paul D. Clayton, Ph.D.
Unifying Heterogeneous Distributed Clinical Data in a Relational Database...............ccceeveerurruerrreensreeenas 644

Keith A. Marrs/Sherry A. Steib/Charlene A. Abrams/Michael G. Kahn
CECIL: A Database for Storing and Retrieving Clinical and

Molecular Information on Patients with Alport SYNndrome .............ccocceiviininiccrninesenerenineeesesensesesssssesenns 649
Prakash M. Nadkarni/Stephen T. Reeders/Jing Zhou
Development of a Statewide Trauma Registry Using Multiple Linked Sources of Data...........ccccceevereerenenen. 654

David E. Clark, M.D.
Data Management in Multi-Center Clinical Trials and the Role of a

Nation-Wide Computer Network:A 5-Year EValUation ............ccccvueuecuerrenemeininnenennineessesnesssesssesssseesesesenes 659
M.G.M. Gerritsen/O.E.H. Sartorius/F.M. van Rappard vd Veen/G.T. Meester
Creation of State-Level Medicare Database for Healthcare Evaluation Applications ...........c.ccccveuruerverennnne 663

Robert D. Pates, Ph.D./Michael T. Lundberg/John Hennen, Ph.D./Carl Boymel, Ph.D./
Anne Webber, R.N., B.S.N./Glenn Wright, M.S. /Risa P. Hayes, Ph.D./Pippa M. Simpson, Ph.D./
Gary W. Lynch/Elizabeth Merwin, R.N., Ph.D./Eric Schone, Ph.D./David J. Ballard, M.D., Ph.D.

An Ambulatory Service Weighting System:Making Sense Out of

Millions of AMbUlatory CLAIMS .............cceuviuiuiiiiiiiiiiicieiieisieneeeeete st esesesss s e ss s sessss oo seseseeaeas 668
Wanda W. Young, Sc.D./Darren P. Macioce, B.S./John Lucking, P.A., M.P.H.

Linking the Computerized Severity Index (CSI) to

Coded Patient Findings in the HELP System Patient Database .............cceeeveverreeeruernseresneninesssesesseeessesssenns 673
Richard Gibson, M.D./Peter Haug, M.D.



Database Access and Problem Solving in the Basic SCIENCES ..........cccvvviririiennrirciiiicns 678
Ruth de Bliek/Charles P. Friedman/Barbara M. Wildemuth/
John M. Martz/Dean File/Robert G. Twarog/Gary M. Reich/Lisa Hoekstra

Section XIII Coding and Classification

Words or Concepts: The Features of Indexing Units and

their Optimal Use in Information Retrieval ............ccoiemiiiiiiiinninc e 685
Yiming Yang/Christopher G. Chute

Automated Translation between Medical Vocabularies Using a Frame-Based Interlingua ............ccoucu.e.. 690
Roberto A. Rocha, M.D./Beatriz H.S.C. Rocha, M.D./Stanley M. Huff, M.D.

Developing a Standard Data Structure for Medical Language: The SNOMED Proposal............c.cocovvininnnen 695
D.J. Rothwell/R.A. Cote/].P. Cordeau/M.A. Boisvert

Representation of Nursing Terms for the Description of Patient Problems Using SNOMED III ................ 700
Suzanne Bakken Henry, R.N., D.N.Sc/Keith E. Campbell, M.D./
William L. Holzemer, R.N., Ph.D. F.A.A.N.

How Useful is the UMLS Metathesaurus in Developing

a Controlled Vocabulary for an Automated Problem List?..........cccocoeviiniivininininiiniiinineninisncnnsenenessesiesenees 705

Thomas H. Payne, M.D. /David R. Martin, M.D.

Structuration and Acquisition of Medical Knowledge:

Using UMLS in the Conceptual Graph FOormalism ............ccccvevivieveeininiinnniiciiissssssenens 710
F. Volot, M.D./P. Zweigenbaum, Ph.D./B.Bachimont, Ph.D./M. Ben Said, M.D., M.S./
J- Bouaud, Ph.D./M. Fieschi, M.D., Ph.D./].F. Boisvieux, M.D., Ph.D.

A Conceptual Model for Information Retrieval with UMLS ..........cccooviniiiiiiinniniinicncininseeessesessssesenens 715
Michel Joubert, Ph.D./Marius Fieschi, M.D., Ph.D. /Jean-Jacques Robert, M.S.
The Ranking Algorithm of the Coach Browser for the UMLS Metathesaurus ............cocovuveeunirireruenenererenennne 720

Anna M. Harbourt, M.L.S./Edmund J. Syed, B.S./
William T. Hole, M.D./Lawrence C. Kingsland III, Ph.D.
Using the UMLS Semantic Network as a Basis for

Constructing a Terminological Knowledge Base: A Preliminary REPOrt...........ccoceeevvererereereernsennsesenesnsssnsans 725
Giuseppe Carenini/Johanna D. Moore

From ICD9-CM to MeSH Using the UMLS: A HOW-t0 GUIdE..........ccoceveireririnrrrereernnnnrnnseensnnesessnesesesesnenesenes 730
James J. Cimino, M.D./Stephen B. Johnson, Ph.D./Ping Peng, Ph.D./Anthony Aguirre, M.S., M.L.S.

Mendelian Inheritance in Man: Diagnoses in the UMLS ...........cccceviininninininiensnssesesensesnssssssssssns 735

Karen M. O‘Keefe/MaryEllen Sievert, Ph.D./Joyce A. Mitchell, Ph.D.

Section XIV Education and Training

“Pre-Medical” INFOTMALICS .......ccueviuiviiiiiriiinciiiiicsieesesee sttt ss st b s st e seses s s b se s sssebesessssssssonsns 743
David L. Ranum, Ph.D.
Are Computer-Based Educational Materials Recognized as Publications?

An Analysis of Promotion Documents at American Medical COlleges.............ocvuurrrmurernrrnrernerersrensersnnecsennens 747
Shelley A. Bader, Ed.D.

The Centennial Patient Care Program: Binding Patient, Student, and

Clinician-Teacher in a Learning TIIad ............cccceveurenineirininsrniiesnssiesnssssesssesessssssessssesssssssssssssssssssssssssessens 752

John A. Kruper/Thomas M. Jones

Supporting Patient Centered Computing through an

Undergraduate Nursing Informatics Curriculum: Stage IIL..............c.ccuevuiveineveieennieenneeerseneesneesesssessssssessessssens 757
Lucille L. Travis, Ph.D., R.N., C.N.A./JoAnne Youngblut, Ph.D., R.N.

xxi



Using the UMLS to Represent Medical Curriculum Content..........cooveieeveeeveeeeieeieeeeeeseen. 762
Steven L. Kanter, M.D.
Curriculum Analysis Tools (CATs): A Cooperative Approach to the

Design of Curiculum Databases ...........couivivieiininiieiini s aees 766
John Eisner, D.D.S., Ph.D.
CaseLog: Semantic Network Interface to a Student Computer-Based Patient Record System ..................... 771

Christopher Cimino, M.D. /Eizabeth K. Goldman, MD./
Jane A. Curtis, M.D./Michael ]. Reichgott, M.D., Ph.D.
UCSD’s MedPics: Implementation and Impact on the Curriculum ... 776
Helene M. Hoffman, Ph.D./Ann E. Irwin, M.D./Stephen Baird, M.D./
Colin M. Bloor, M.D. /Katsumi Miyai, M.D., Ph.D./Maria C. Savoia, M.D.
Maximizing the Utilization and Impact of Medical Educational Software by

Designing for Local Area Network (LAN) Implementation ..., 781
Ron Stevens, Ph.D. /Elaine Reber

Conceptual Change and Computer-Assisted INSLIUCHON ........ccoeiiiiniiniiiiniiiiieseens 786
Malcolm Pradham/Parvati Dev

Initial Validation of a Test of Spatial Knowledge in ANatomy .............cooeeevininuniecnenenrrsrenenestsuenesesessssesssssenens 791
Charles P. Friedman/Parvati Dev/Bonnie Dafoe/Gwendolyn Murphy/Ramon Felciano

Patient Simulation Using Seamless Digital VId€o ... 796
Gregory Cooper/Gregory Owens

Section XV Imaging and Multimedia

A Teleconferencing SYSEIM ..ottt be bbb bbb ssssnssesssesesesasasan 803
Marvin E. Goldberg, M.D. /E. Russell Ritenour, Ph.D.
Mechanisms for Exchange of Image Data to Support Distant Medical Consultation .............ccceceveverererenenns 808

Ruth E. Dayhoff/Daniel L. Maloney/Lee Hirz/
William J. Majurski/Peter M. Kuzmak/David Bradley

A Data Interchange Standard for Clinical Neurophysiology ...........ccceeceiuiueurininunisinesisessnesssensssssssssssssssesesesenes 813
Ernest C. Jacobs/Terrence D. Lagerlund/Thomas F. Collura/Richard C. Burgess

Description and Representation of Segmented Renal Arteries from Angiograms .............ccoceeveueuerseseserernnens 818
M.C. Jaulent/].F.Paul/P. Boittin/P. Degoulet

Lossy Compression in Nuclear Medicine Images ...........ccococvueeirueinrnenereresnneernennnssesssssesesns s 824

Marina S. Rebelo, M.Sc./Sérgio S. Furuie, Ph.D./Agda C.L. Munhoz, M.Sc./
Lincoln Moura, Ph.D./Candido P. Melo, M.Sc.

A Conceptual Model for Clinical Radiology REPOTLS .........cccuviiueiiinereinenenersisesssersesesesssssseesssesesessesssesesessssanses 829
Carol Friedman, Ph.D./James ]. Cimino, M.D./Stephen B. Johnson, Ph.D.
Design and Evaluation of Multimedia Stimuli to Evoke Clinical CONCEPLS............ccceverrrerreresrersreseeseseresesnnne 834

Jeremy C. Wyatt/William M. Detmer/Lawrence M. Fagan
Image Engine: An Object-Oriented Multimedia Database for

Storing, Retrieving, and Sharing Medical Images and TeXt .........ccccouuirieirinineecreninenenesnessereersesensessssns 839
Henry J. Lowe, M.D.
A Multimedia Preference-Assessment Tool for Functional QULCOMES .........c.covverererereeserererenesseseresessesesenenes 844

Mary Kane Goldstein, M.D./David Michelson, B.A./
Ann E. Clarke/Leslie A. Lenert, M.D.
An ODA-Based Coder/Decoder for Multimedia Medical DOCUMENLS .........coeeveeververresreesresesesreessessessesssenns 849
Victor Marti/Julio Navio/Carlos H. Salvador/Nicanor Pulido/
Adolfo Mutioz, Miguel A. Gonzalez/Antonio Duerias



Section XVI Posters

Characterization of Community Pharmacists’ Use of Online Information Databases ..............ccccoevvruruenennne 857
Marie A. Abate, Pharm.D./Arthur I. Jacknowitz, M.S., Pharm.D./James M. Shumway, Ph.D.

Clinical Information System Planning—Anticipating and Addressing the Challenges.............ccc.cceuvururunnee 858
Thomas W. Abendroth, M.D.

The Diffusion and Evaluation of Interactive Decision-Making Tools ..............ccovvuivrririrniniivinnnscnnncsescnninns 859
Linda Adler, M.P.H., M.A.

Model Multimedia Workstation for Echocardiography ... 860
Nipun Agarwal, M.S./Sang Son, Ph.D./Jiri Sklenar, Ph.D./Sanfiv Kaul, M. D.

Medical FACLS FIlE .....oovoveiiiiiiiitctte bbbttt s se bbb 861

Helen E. Bagdoyan, M.L.S./Naomi C. Broering, M.L.S., M.A./Jane L. Banks, M.S.L.S.
Exploiting the Common Data Structure Linking Patient Record and

Knowledge Base in the FRAMEMED SYStEIM .........coiviiiiinininnninenniiinisisecsssssssssssssssessesssssssssssessesssssssssssssssssss 862
Charles W. Bishop, Ph.D./Peter D. Ewing, M.D.

Content and Organization of the Computerized Ambulatory Record .............cccouvveveriririncrinisnnnnnniinenerencsenene 863
James R. Campbell, M.D.

Clinical Cardiac Transplantation REGIStIY ............ccciiiiiririiiniinininiiiiiiiissssssssesssesssssssssssssesesens 864
Mario Chiavarelliy M.D., Ph.D./Lauren Gabelman, M.S./Geeta Ramdev, M.D.

BibleCard: A Computer Program that Provides Essential Information about Laboratory Tests .................. 865

Aaron K. Ching, B.S./Michael L. Astion, M.D., Ph.D./Joseph Schneider, B.S./
Darcy Pollom, B.S., M.T.(ASCP)/James S. Fine, M.D.
Nutrimate: A Pen Computer Application for Patient-Centered

Nutrition Management in the Neonatal Intensive Care Unit ... 866
P.J. Cho/D.R. Bingamon/A.L. Sapsford/M.M. Donnelly

A System for Myocardium Work Determination ...........ccccuiicvccininnnininisiecscssssesssesesssessessessssessssssssssens 867
Radu V. Ciupa/Radu Munteanu

Neonatal Intensive Care Unit Clinical Information SYStem ...........c.cccecveeirirunneenenennrenenenesnneenenseseesesesesenes 868
Allison Clarke, R.N.C., M.S.N.

Classification of Information Needed for Patient Outcome Research: A Pilot Study...........ccccourrreureerrenenns 869

Tara A. Cortes, Ph.D., R.N./Leeling Ho, M.S.
An Information Environment for the Millennium:

The Ontario Family and General Practice Data Standards Project...........cccocvvueueurrrunerererernrseesseneresesesssssenes 870
H. Dominic Covvey, M.Sc./Robert Bernstein, M.D., C.C.F.P.

Palmtops in Medical Education: A WOrk in PrOGIESs..........cecevereierirninininsnssenesnsesesesesesesesesesesesssssssnsssssssseses 871
Dale L. Curtis

Integration of Computer-Based Learning in a Medical Curriculum ...........cecveeererrereverenrerennreseresessnesesenenens 872
Leonard Evans, Ph.D./Janis Brown, M.L.S./Diane Heestand, Ed.D.

Using a Visualized Database to Develop Interactive Patient-Centered Education ..............cccveerierencrerenenes 873
Bill G. Felkey/Robert E. Pearson/Keith W. Johnson

Flat-Rate Pricing for MEDLINE: Evaluation of a Pilot PrOJECL ........cccevuverrerreererereenereresersssenesesesssessssssssssenens 874

D. Fitzgerald/T. Flemming/K.A. McKibbon/R.B. Haynes

Information and Communication Services to Support Clinical Research:

Broadening the LiDIary SYStem .............couviiuiiieinieueinineinisesissseseesessesessssesesessssssessssssssssssessnssssssssssnsnssssssesns 875
Carol H. Fenichel, Ph.D./Paul Keenan, M.S./John J. Murphy/John E. Barry, J.D.

Triangulation Evaluation Protocol Problem-Based Access to Knowledge:

INStrument DEVEIOPIMENL .......cuvuiiiieiititttstste ettt sses s s s s s es b s s s s s sasssssssassssaseasenes 876
Joan B. Fitzmaurice, R.N., Ph.D., F.A.A.N./Patrice Nicholas, R.N., D.N.Sc./
Martha Martin, R.N., B.S./Susan Chase, R.N., Ed.D./
Rita Zielstorff, R.N., M.S., F.A.A.N./G. Octo Barnett, M.D.



UMLS Workstation Project: Progress to Date ..........covuiveeeiiniiininiiniiecceenesisiistsssnsstssts s 877
Gary Freiburger/Sandra R. Levy/Peter M. LePoer/Jane Murray/Steven Heinold/Todd Warfield

A Computerized Analysis of Computer-Generated Comprehensive Care Plans ............cccooveeiiiniininiinnn, 878
Barbara Guhde/Belinda Jackson/R. Paul Miller, M.D. /John Spitzer, Ph.D.

Identification and Follow-Up of Clinical Pharmacokinetics Problems Using a

Microcomputer-Based Expert System to Scan Laboratory Drug Level Data ...........cooeeiinnneieieenrineennnn, 879
James H. Harrison, Jr., M.D., Ph.D.

Does Improved Access to Data Change the Quality of Patient Assessments

and Care Plans: A Single Case Research Design Study ..........cooviiiiinnniinniniiiiieenn 880
Kathy Hays, R.N., M.N./Ramona Nelson, R.N., Ph.D.

Description and Evaluation of the Use of MIB in the ICU ..........ccooviiiniiicineiiniiieicen s 881
Marianne Hujcs, R.N., M.S./Kyle Johnson

An Automated Epilepsy Patient REGiStry........cccocvmiiniiniiiiiniiiiiiiiiiiisnsisnssssnesnessninenes 882

Chiang S. Jao, Ph.D./Daniel B. Hier, M.D. /Jesse E. Taber, M.D./
Steven U. Brint, M.D./Melissa J. Tobin, B.S.

Nerve Expert: A Frame-Based Educational System for Peripheral Neurology .............ccoeviinieiiriiinnininnnnnen. 883
Chiang S. Jao, Ph.D./Steven U. Brint, M.D./Daniel B. Hier, M.D.

The USC PACK PC Programs for NPEM Population Pharmacokinetic Modeling,

“Multiple Model” Design of Dosage Regimens, and Adaptive Control of Dosage Regimens:

A SCAMC Demonstration, November 1993............cooviiiiiiiiiiinennessenens 884
Roger W. Jelliffe, M.D./Alan Schumitzky, Ph.D./David Bayard, Ph.D./Mark Milman, Ph.D./
Michael Van Guilder, Ph.D./Pascal Maire, Pharm.D. /Xavier Barbaut, Pharm.D.

Integration of Health Maintenance Guidelines into a Clinical Workstation

Using Expert System and Relational Database Technology ...t 885
Robert A. Jenders, M.D./G. Octo Barnett, M.D.

Information System for Clinical Echocardiography Laboratory ..., 886
Jiri Sklenar, Ph.D./Sanjiv Kaul, M.D.

Use of Scan Forms to Cross Language Barriers in Psychiatry ..o, 887

Robert S. Kennedy, M.A.

A Computerized Decision Support System for Management of Mechanical Ventilation in

Patients with ARDS: An Example of Exportation of a Knowledge Base ...........ccccocerinuiivenerinnnenenicreneerenennes 888
A.T. Kinder/T.D. East/W.D. Littman/A.H. Morris/C.]. Wallace/Donna Pope/].S. Gochberg/
W.C. Shoemaker/P.C. Meade/M. Bishop/P. Appel/]. Bolden/L. Henry

The Administrative Communication LOG ........cocuuiiiiiiiriiiiiiiiiiiiiescesssssssesessssssssesessssesenses 889
Naomi Kipp, B.S.N., M.A./Ramona Nelson, Ph.D., R.N. .

Fam-Med: An Internet Resource for Family Physicians ............cccoeviiininiiiiiiniiicceeseesesenene 890
Paul Kleeberg, M.D.

Prototyping a Dental Electronic Information Resource (DEIR) .........ccco.eerererrermssnsssnsssnnssensssssssssssnssesssens 891
W. Paul Lang, D.D.S., M.P.H./Louis B. Rosenfeld, M.I.L.S.

On the Growth and Trimming of the L Trees of MESH ...t 892
Zongrong Li/Nancy Ogg/MaryEllen Sievert/Joyce Mitchell

A Stand-Alone Computerized Patient GYN Database: Small System, Great Bnefits ...........cccocceveverunene. J— 893
Robert S. Marcus, M.D.

Pharmacology via E-Mail: Communicating with the Beast ..........cccocovviiiiiiiinnininniiiennenneseneseseeeseesenenes 894
Leon Moore/Stephen R. Brown/Lewis Aronow

Oracle Client-Server Database for Cross-Platform Delivery of Educational Media...........ccoceueuvuvvrernnrrercrunnne 895
Rodney B. Murray, Ph.D.

An SQL Database for ECG, Microbiology and Lab within an Integrated Patient Repository .........c.cccccucue.. 896
Berl E. Nussbaum, M.D., M.S.

A Database for the Medical Public-Domain Software: D-MePS ..........ccocovininriirinniniiniiinninicestneneessenenes 897

Francesco Pinciroli/Carlo Combi/Giuseppe Pozzi/Marco Battistella/Marco Pedrotti

xXxXiv



Orientation to Gastroenterology: A Toolbook Program for the

Gastroenterology Subspecialty EIECHVE .........ccovvinviiiiniiiiiniiiiiiiiicncieenesseeeesssesssssssssessssessessssssens 898
Ingram M. Roberts, M.D./Ren-Lan Liao, M.S./Barbara Collins
Medframes, an Object-Oriented Electronic Medical Record Representation System ..........cc.cceeererueuereennnns 899

Steven Roffman, Ph.D./Michael H. Grieco, M.D./Loren Abdulezer

Data Modelling in Information System Selection and Evaluation:

New Directions for a Canadian HOSPItal ...........ccocvuvviiiniiiiiiiniiiiiiiiiiieeesesssssseessssssessssssesessses 900
Thomas Rosenal, M.D./Ann Warnock-Matheron, M.N./Wanda Michaels, B. Comm./
Sandra King, B.Comm./Jackie Marr, B.Sc.

Implementing Scan Forms in a Variety of Psychiatric SEttings ............c.ccevueveiereninennnenenerenesesenensssssssssesesesenns 901
Itamar Salamon, M.D./Robert S. Kennedy, M.A.

Knowledge-Based Approach to Clinical Decision-Support, with an Application in

TETANUS Serology by Means of an Associative Storage Model Implemented in LISP............ccccoceveueuenenen. 902
J-P. Schroder/P. Henne/W.D. Kuhlmann

Development of Ambulatory Quality Assurance Program Using Computerized Medical Records .............. 903
J- Shrader, M.D./C. Wright, R.N. /L. Mieczkowski, M.D./S. McDonald, M.D. ‘

AN HL7 TOOIKIL.....civtitiitererniiiieiiiis st ssssssssssssssse s sesssssessssssasssssssssssssssssssssssssesssssssssessssessssns 904
Robert V. Sideli/ Soumitra Sengupta/Igor Chernizer/George Hripcsak/Paul D. Clayton

A Graphical User Interface to Facilitate Patient-Specific Drug Dosing ..........c.ccceueeveveueniniserereersrsesessresssenns 905

Dean F. Sittig, Ph.D./Zhihe Jiang, M.S./Roger W. Jelliffe, M.D.
What Are the Sources of Physician Resistance to Adoption of the

Computerized Patient RECOTA? ...ttt sssese s se s be e s sens 906
Wally R. Smith, M.D./Raymond Zastrow, M.D.

A Federated Health Care System: Linking Empirical and Patient Information Systems.............ccceevuerrennnne 907
Padmini Srinivasan/Connie Delaney/Sarah Alexander

Computer-Assisted Nursing Anticoagulation Case Management............cocceereireererereeeereseseneesesesessssssesssenes 908
Robin A. Stoupa, R.N., B.S.N. /James R. Campbell, M.D.

Designing a Knowledge Base to Support Family Practice Certification Examinations.................cceevvueuenenee 909
Walton Sumner, M.D./Victor W. Marek, Ph.D./Miroslaw Truszczynski, Ph.D.

Designing and Implementing a Clinician WOIKStation .............cccveeicvrieeneneenensininennsensssssessesenesesesesesnns 910
Thomas G. Tape, M.D./James R. Campbell, M.D.

A Longitudinal Medical ReOrd (IMR) .........coviuiiuiineiiueinerniernensinesssssnssssssssesssesssesssessssssssssssssessssssssssssssnn 911

David Trace, M.D. /Frank Naeymi-Rad, Ph.D./Fabio deSouza Almeida, M.D./
Khalid Moidu, M.D., Ph.D./David Haines, B.A.

Data and Systems Integration in a Health Maintenance Organization ...........c.e.ceeeveeveevereressenensesessesessennes 912
George Peredy, M.D./Valerie Yeaton/Jansin Lee/Kannan Eluthesen

Section XVII Demonstrations

Oral Manifestations of HIV Infection: A Multimedia Atas ...........cc.eeruruerenreeuneeerncsessensesncsscssinessessssessesssssees 915
Richard Adelson/Jonathon Rudin/Peder Jacobsen/Brett Day/Ralph Correll

Multimedia Case Authoring and Simulation SYSEEM ...........eeuereniuerriersinesessessessesecssesesesessensssssssessssssenes 916
Ajay K. Ajmani, M.D. /Aziz Boxwala, M.B.B.S./Robert Berger, M.D.

Introducing Medical Students to INFOrMALICS .........cveuevrierirnrrerreiistesiesseeesssssiesseseeesee s ssesesessesessesessssaseas 917
Lewis Aronow/Stephen R. Brown/Leon Moore

Multimedia Library of Clinical Cases: Multimedia User Interface ...............cco.evveeveuerereressersrnsnn. e 918

F. Scott Beadenkopf, M.Ed./Marvin Gozum, M.D./Mark Levine, M.D.

Computer-Based Curriculum Analysis: A Customized Approach Using

External Standards and the UMLS ... sssssessssssesssesessssssssssssessees e e e eseseo 919
Michael Breene, B.S.E.E./Randall Jasmin, B.S. /John Eisner, D.D.S., Ph.D.

XXV



A Digital Full-Text Cancer and Genetics System to Enhance Patient Care ...........ccooevuveviviivnnnenineniiinincnnnnns 920
Naomi C. Broering, M.L.S., M.A./Helen E. Bagdoyan, M.L.S./Jeffrey S. Hylton

UMLS Linked to a System for Authoring Simulations Used in Evaluation of Physicians.................ccccccenin. 921
Stephen G. Clyman/Fong Cheng/Szu-Cheng Jen/Barry Kheyfets/Rick Landini/
John Thelman/Charles Wright/Kenny Yu/Wenyu Zheng

Prototype of an Interactive Computer Based Dental Record ..ot 922
Deborah S. Cobb, D.D.S./David Reynolds, M.S./Lawrence Peterson M.S.

EMR-WS1—A Primary Care Clinical WOTKStation .............cocoeverinierntiteenennniiesienesssestsesestese s sssenens 923
Leslie L. Cortés, M.D.

Case Study Correlation: A HyperCard-Based Case Study Authoring System............cccceveeevinieeennnnnnecennnns 924
Peter Brian Dane, D.O./Jack Blazyk, Ph.D./Doug Mann, M.S./Dan Johnson, M.A.

Physician’s Workstation as an Aid to Medical Data Capture and Display ..........ccccovenininininineinnreneneenennnnens 925
Ruth Dayhoff, M.D./Garrett Kirin/Susan Richie/William Majurski/Daniel Maloney

C.A.S.E. Software for the Addiction Severity Index/Biopsychosocial..............ceeueieveennineeinnnrieinneenne 926
Gene D. Derrick, M.S.W., A.C.S.W.

CAN RAP: A Program to Help Patients Choose a Screening Strategy for Colon Cancer ............cccovueuennennn 927
William M. Detmer/David G. Gilbertson

Multiparameter Interpretive Reporting in Diagnostic Hematology ............cceceevereeienininreeenneeenenieneennen, 928
Lawrence W. Diamond, M.D. /Viadimir G. Mishka/Apollo H. Seal/Doyen T. Nguyen, M.D.

Computer-Assisted Care in the Neonatal Intensive Care Unit ...........cooveevinrininiiininenniiiniinneeenene 929
Ray Duncan, M.D. /Jeffrey ]. Pomerance, M.D., M.P.H. ‘

DietAid—A Telecommunications Systems for Dietary Counseling............ccccoeeevevieeninririnrienierenniencensennenens 930
John P. Dutton, B.S./Robert H. Friedman, M.D.

Palmtop Computers in MEdiCine ..........ocuiivininieieniniiiininiiiieiiieissense s ssesssaessnes 931
Ted Eytan/John Schnom, Jr.

“SimNerv”-Simulation of Sum-Action Potentials in the

Ischiadic Nerve of the Frog with a Virtual Physiology Lab ..., 932
M.R.G. Fischer, M.D./M.C. Hirsch/H. Braun/C. Koch/R. Rieder/K. Voigt, M.D.

The Virtual Hospital: The Future of Information Distribution in Medicine ...........cooovvvireiiiiiiriniininiinns 933
Jeffrey R. Galvin, M.D.

Creating Interactive Displays of Clinical Images—Quickly & Easily ..........cccoecevumvririninreinriincinicinininiininnne 934
Carl Gandola, M.D.

Knowledge Base Editing with QMR-KAT ..ottt ese s 935

Dario A. Giuse/Nunzia Bettinsoli Giuse/Randolph A. Miller
A Computerized Speech Recognition Telephone Application for

Screening CliniCal DEPIESSION ........cviririritiereiiiieiniess st s s sessbsas s bbb s snebenens 936
Gerardo M. Gonzdlez, Ph.D. .
Electronic Record for Patients with DIiabetes MELlitUs .......c.cocveeereeiiiineenineriinneinnnreessinecsssseecssssneessssssssssssseses 937

Colum Gorman, M.D., B.Ch./Thomas Fisk, B.Sc./Marjorie Durhman, B.A./
James Looker, B.Sc./Bruce Zimmerman, M.D.

Technology Changes and VA Mental Health Computer Applications ............cccouvenvieiiiniinicnnniieninineinn 938
Douglas Gottfredson, Ph.D./Allan Finkelstein, Ph.D./Phillip Christensen, Ph.D./
Richard Weaver, Ph.D./Jeffery Sells, Ph.D./David Miller, Ph.D./Ronald Anderson, M.S.

Creating a Voice-Activated Computer System: ’

A Partnership between Technology and Long-Term Care ...........cccouvuereerinnenniennnennieneenenneeeseenns 939
Barbara Guhde/Gary Breuilly/Mary Jane Turiano, R.N./Robert Guhde

A Computer-Based System for Empowering Persons Living with AIDS/HIV

Infection through Education and Social SUPPOTt.............iiininiiiiniiinineeesene 940
David H. Gustafson/Eric W. Boberg/Earl Bricker/Robert P. Hawkins/
Suzanne Pingree/Timothy Tillotson/Meg Wise



A Computerised Medical Record System for Family Medicine/General Practice ............cccovvuicininnincnininns 941

Hall Lynn

Rays & Means: Software for Improving Utilization of Imaging Resources ............cocoevevuvuiveicnineninicsincninnene 942
H. Hugh Hawkins,, M.D./Brad Cohen/Margaret O’Neill/Mike McDermott, M.D.

A Clinical Information Tool for Preventive Care .............ccouuuveerrinievniniriiiniiiiiiiiisisssssssssesssenns 943
R.S.A. Hayward/K.B. Langton/M.F. Roizen/D. Summerell/D.E. Ford/]. Hogeterp

The Physician’s Interface to Epileptologist’s Assistant—A Cost Effective Expert System...........c.cccoeuvueunnne. 944
Wayne Hostetler/Karthik Krishnamurthy/Lynn L. Peterson/Herbert J. Doller

Al/LEARN/RHEUMATOLOGY for WINAOWS .........cccciimiimiimiiiniiinininiiiiiineisesssesesssssesessssssesssssses 945

Li-Jen Huang, M.S./Joyce A. Mitchell, Ph.D./James H. Cutts III, M.S./
John Reid, Ph.D./Alan ]. Bridges, M.D.

A Hybrid System for Chest pain ANalysis ..o esenens 946
D.L. Hudson/M.E. Cohen/P.C. Deedwania

RESOLVE, a Macintosh-Based Generic Decision Tree Program ..........ccoccvvevuieenenennnnenennnnnenesisensnensens 947
David L. Ingram, M.D./Stephen M. Downs, M.D., M.S./Robert A. McNutt, M.D.

Empowering the Patient: Tailored Health Information for Decision Making ..........c.cceeueeeenueerenencerenennnnen. 948
Holly B. Jimison, Ph.D./Alex Chaffee, B.S./David Lansky, Ph.D.

Using Computers to Review Case-Based Materials and Formulate a Psychiatric Write-Up .........c.ccoeereuenecne. 949

Robert S. Kennedy, M.A. /James David, M.D.

The VA’s Health Summary: A Clinician-Modifiable Tool for

Retrieving and Integrating Patient Data ............ccvuiimiiiiiiiiiiicniiiiesssssecsseseseesesessssssssssssssssesesees 950
Robert M. Kolodner, M.D./Rusty Andrus

Quality Improvement in Documentation Using a Clinical Information System in a

Cardiovascular Intensive Care UNit........cooueueueiiiiiniiiiiiiiiicsinesesiesesssessesessssssessessssssssssssassssssssssseses 951
Sandra Lang, R.N., F.N.P./Paula Caretto, R.N., M.S.N. /Scott Ferguson, M.D., F.C.C.P.

The PlanAlyzer Cases for Teaching Clinical Reasoning: A Demonstration of the Cases,

Discussion of the Research & Development Process, Lessons Learned and

Strategies for Introducing Computer-Based programs into Medical School Courses

as a Vehicle for Curriculum RefOIm .........cuiiiiiiiiininiiniicinicceisiesisisesisssssssesssss e s s ssssssesesesssssssssans 952
Harold C. Lyon, Jr., Ed.D./James R. Bell, M.D./Joseph F. O'Donnell, M.D./
Frank Hirai/James C. Healy, M.D./]. Robert Beck, M.D.

The Regenstrief Medical Record System—Experience with MD Order Entry and

Community-Wide EXtENSIONS.......ccccviviiiiiititiiiniiciincetee sttt ssssse st es s bes s b s b sss s s s s sosanas 953
Clem McDonald , M.D./Bill Tierney, M.D./Marc Overhage, M.D., Ph.D./
Doug Martin, M.D./Brenda Smith, R.N./Cheryll Wodniak, R.N./Lonnie Blevins/
Jill Warvel/Jeff Warvel/Jim Meeks Johnson/Larry Lemmon/Tull Glazener

Electronic Patient Empowerment: A Vermont Educational Paradigm.............ccoevevuevrrerereernnverncncnecnenninnnans 954
Julie |. McGowan, Ph.D./Diane M. Magrane, M.D./Dona O’Malley, M.L.S.

Carebase: Migration of the Regenstief Clinical Information SyStem .............c.ccceueererrerenerennrenensesenesensenenns 955

CARDIAX: Computer-Aided Review of Diagnosis Involving

Auscultation, X-Ray (and EKG) ........cccceiviivininiiinininreneninereeniesenesesessssesessssesessssesessesessessssssssssesssssssssessessssesees 956

Judith G. Miller, M.I.L.S./Chris M. Chapman, B.G.S./John A. Bruenger, M.A./
Richard D. Judge, M.D./Stephen R. Perrin, B.S./Fredric M. Wolf, Ph.D.
NetMenu and a Prototype UMLS Information SOUrces Map ...........c.oovueeueueenererereeniensesesissnesesessesesessesesssens 957
Perry L. Miller, M.D., Ph.D./[effrey 1. Clyman, M.D./Sandra J. Frawley, Ph.D./
John A. Paton, Ph.D./Seth M. Powsner, M.D./Nancy Roderer, M.L.S./
Manrk A. Shifman, M.D., Ph.D.
T-Helper I: An Electronic Medical Record Supporting the Treatment of AIDS .............cccoveveeeeeererrneenns 958
Mark A. Musen/Josef G. Schreiner/Keith E. Campbell/Samson W. Tu/
Edward H. Shortliffe/Lawrence M. Fagan



An Idealized Computer-Based Patient Record for

Teaching Diagnosis and Treatment Planning ... 959
Bruce R. Niebuhr/Rodger Marion

Computer-Generated Discharge Instruction Sheets ..........cooouvvnviiinineinniiinnenniien s 960
Charles J. Okstein, M.D.

ECG Tutor: A Stand Alone Educational and Self Evaluation Tool for ECG Instruction............ccccevevvvuennenene 961

L. Pacells, B.A./]. Rios, M.D., F.A.C.C./Pincetl, M.D.
MEDSHEET: A Computer Application to Assist Nurses in

the Preparation of Medication Teaching Sheets for Patients............ccccceveevnriinririvenieniinninienne 962
David Plaut, R.N. M.S.N.

The Computer-Based, Patient-Centered RECOTd ..ottt 963
Roberta Rochman, R.N., B.S./Edward M. Racht, M.D./Susan Perry, B.S.N.

Palmtop Computers—A Physician’s Portable Information Manager ............ccceviveiiiniiencininneniiiniienninnns 964
Raghu Ram, M.D./Bruce Block, M.D.

The Medical Test Planning System (MTPS) .........cccoviiiiiiiiiiininiiessssssssssssssenes 965

Brian L. Robey, M.S./L. Tandy Herren, Ph.D./Pamela K. Fink, Ph.D.

Speech-Driven, Patient-Centered Access to Three Oncology Knowledge Sources:

HOW Might It WOTK? ..ottt s bbb b b ae s st ne 966
David D. Sherertz/Lawrence M. Fagan, Ph.D., M.D./Mark S. Tuttle/
Robert W. Carlson, M.D./Peter B. Schipma/William G. Cole,Ph.D./Stuart J. Nelson, M.D.

Development of a Computer Program to Teach Ciritical Evaluation of Drug Studies.........c.ccccceccevrurvenenennne 967
James M. Shumway, Ph.D./Marie A. Abate, Pharm.D./Arthur 1. Jacknowitz, M.S., Pharm.D.

Development of the Head and Neck: An Interactive Computer Program ............c.coeeveerevenuerenrnereereenenns 968
Arnold J. Smolen/George E. Zeiset

Medical Problem Solving, Expertise, and Artificial Neural NEtWOTKS ..........ccocoeeururierereinesnioreninnnenseresesennnns 969
Ron Stevens, Ph.D./Alina Lopo, Ph.D./Tung V. Huynh/Edward Livingston, M.D.

Evaluating Multimedia Interventions in Community-Based CHINICS .........ccccevereurireresrrinrseisseresesessseesesesesnens 970
Mary Anne Sweeney/Diane Skiba/Jerry Lester

The Mental Retardation Report FrAmMEWOTK ........c.ccuieuiineneuririnecininesininsenisissssesssssssesesessssesesesssssssesosens 971

Barry A. Tanner

Classification, Assessment and Treatment of Pressure Ulcers:

An Example of Protocol-Supported Nurse DOCUMENTALON .........ccoceurureerrrireereresseissesnssesesesesssssesesessesssas 972
Diana Willson, B.S.N.

1993 Proceedings AUthOr ..ottt seae st ss s s sse s st bbb ssesasasns 975
SUDJECE INAEX ...ttt tae sttt st b s e e b s s b be b bbb e s a s st s asannenenas 983



